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(57) ABSTRACT 

A novel card recognition System includes a computer having 
a card controller for exchanging data with a Standard card 
that is compliant with a Standard and a non-Standard card 
that is not compliant with the Standard, and a card adapter for 
connecting the non-standard card to the computer So that the 
non-Standard card is recognized. The computer or card 
adapter includes a data converter having an input/output 
controller for the non-Standard card and converting data of 
the non-standard card into data for the Standard card, and an 
interface having an input/output controller for the Standard 
card and connected to the data converter via a dedicated 
transmission path. 
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CARD RECOGNITION SYSTEM FOR 
RECOGNIZING STANDARD CARD AND 

NON-STANDARD CARD 

BACKGROUND 

0001) 1. Field 
0002 This patent application relates to a card recognition 
system that allows a non-PCMCIA-standard card such as a 
Smart card to be recognized as a PCMCIA-standard card, 
more particularly, to an improvement of a converter, which 
is provided in a card adaptor or a computer in the card 
recognition system and enables to use a non-PCMCIA 
standard card as a PCMCIA-standard card. 

0003 PCMCIA is an abbreviation of Personal Computer 
Memory Card International Association. 
0004 2. Description of Related Art 
0005. A conventional card recognition system includes 
an adapter for connecting a non-PCMCIA-standard card, 
Such as a Smart card having an irregular connector that is not 
compliant with the PCMCIA standard, to a PC-card con 
nector, and a converter for allowing a computer to recognize 
the non-PC card connected to the adapter as a PC card to 
allow the non-PC card to be used with a computer having a 
connector for a PCMCIA-standard card. The adapter 
includes an active adapter or a passive adapter. 
0006 The active adapter includes the above-described 
converter. In a card recognition System that employs the 
active adapter, a computer does not need to include a special 
circuit for recognizing a non-PC card Such as a Smart card. 
0007 On the other hand, the passive adapter internally 
translates the assignment of Signal pins of a Smart card into 
that of a PC card, and does not include a converter. 
0008 Thus, in a card recognition system that employs the 
passive adapter, a computer must include a detector that 
detects a connection of a passive adapter for Smart card, and 
a converter that is activated when a connection of the passive 
adapter is detected by the detector and converts data output 
from the Smart card into data for a PC card. 

0009 Now, the configuration and problems of a conven 
tional converter will be described in the context of an 
example card recognition System that employs an active 
adapter. 
0.010 FIG. 11 is an exemplary diagram showing a smart 
card 1, which is a non-PC card, a computer 3, and an active 
adapter 10, forming a card recognition System S4 for the 
Smart card 1. 

0.011 The computer 3 includes a chipset 4 having a PCI 
(Peripheral Components Interconnect) bus B1, a CPU (Cen 
tral Processing Unit) 5, a memory 6, a hard disk 7 connected 
to the chipset 4, and a PC-card controller 8 for recognizing 
a PCMCIA-compliant PC card. Also, the computer 3 has a 
PC-card connector 2 that is connected to the PC-card 
controller 8. 

0012. The Smart-card active adapter 10 has a contact 
connector 16 associated with a contact terminal Surface la of 
the Smart card 1, and a female connector 10b associated with 
a PC-card male connector 2 of the computer 3. Also, the 
Smart-card active adapter 10 includes a converter C2, pro 
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vided between the contact connector 16 and the female 
connector 10b, which converts data output from a smart 
card, which is a non-PC card, into data for a PC card and that 
outputs the data to the computer Side. 
0013 The converter C2 includes a PC-card interface 11 
that exchanges data with the PC-card controller 8 via the 
connector 2, a CPU 12, a RAM 13, a ROM 14, and a 
Smart-card controller 15, which exchange data with the 
interface 11 via a bus B2. 

0014. The Smart-card controller functions as a data con 
verter for Smart card in this patent application. 
0015. When the Smart card 1 is connected to the Smart 
card contact connector 16, the Smart-card controller 15 
detects the connection and notifies the CPU 12 of the 
connection. The CPU 12 outputs information from the Smart 
card 1 to the PC-card controller 8 of the computer 3 via the 
PC-card interface 11. 

0016. The flow of data from the Smart card 1 to the 
computer 3 is as follows. Data from the Smart card 1 is once 
stored in an FIFO unit 15a included in the Smart-card 
controller 15. The FIFO unit 15a functions as a buffer 
memory for absorbing difference in data processing Speed 
between the Smart card 1 and a PC card. Upon detecting that 
data is stored in the FIFO unit 15a, the CPU 12 reads the 
data stored in the FIFO unit 15a and saves the data in the 
work RAM 13. The CPU 12 notifies the PC-card controller 
8 of the computer 3 via the PC-card interface 11 and the 
connector 2, using an interrupt signal, that data has been 
received from the Smart card 1, and outputs the data Stored 
in the RAM 13 to the PC-card controller 8 by a similar 
procedure. 

0017. The data stored in the RAM 13 is temporarily held 
in a register 11a in the PC-card interface 11 before it is 
output. 

0018. The flow of data from the computer 3 to the 
Smart-card 1 is as follows. 

0019. The host CPU 5 in the computer 3 outputs data 
Stored in the memory 6 to the connector 2 via the chipset 4, 
the PCI bus B1, and the PC-card controller 8. Upon receiv 
ing data via the connector 2, the PC-card interface 11 
temporarily Stores transmission data in the internal register 
11a. Upon detecting that the transmission data is Stored in 
the register 11a, the CPU 12 writes the transmission data to 
the work RAM 13 via a data bus B2. The CPU 12 writes the 
data written to the RAM 13 to the FIFO unit 15a in the 
Smart-card controller 15. The Smart-card controller 15 out 
puts the data written to the FIFO unit 15a to the Smart card 
1 via the contact connector 16. Programs that are executed 
by the CPU 12 are all stored in a flash ROM 14. 
0020. The converter C2 included in the Smart-card active 
adapter 10 includes the CPU 12, the work RAM 13, and the 
flash ROM 14 for exchanging data between the PC-card 
interface 11 and the Smart-card controller 15, resulting in the 
problem that the circuitry Scale is large. 

0021 Furthermore, as described earlier, in the converter 
C2, data output from the Smart card 1 is stored in the FIFO 
unit 15a in the Smart-card controller 15, the work RAM 13, 
and the register 11a of the PC-card interface 11 in order, and 
is then output to the computer 3. Thus, the efficiency of data 
transmission is low. 
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0022. Furthermore, since the flash ROM 14 included in 
the converter C2 is manufactured by a process that is 
different from a process for manufacturing ordinary CMOS 
(Complementary Metal-Oxide Semiconductor), the number 
of manufacturing Steps is large and manufacturing cost is 
high. This is also true in a case where an EEPROM (Elec 
tronically Erasable and Programmable Read Only Memory) 
is used instead of a flash ROM. 

0023. According to another type of related art, a note 
book computer has a plurality of (e.g., two) connectors for 
connecting PCMCIA-compliant PC cards. Furthermore, 
Some computers of the above type include a Smart-card 
controller for recognizing a Smart card connected to one of 
the PC-card connectors via a passive adapter. 
0024 FIG. 12 is an exemplary diagram showing a con 
figuration of a conventional card recognition System S5. 
0.025 The card recognition system S5 has two PC-card 
connectors 110 and 111. Also, the card recognition System 
S5 includes a computer 200 including a PC-card controller 
150, and a Smart-card passive adapter 120 for connecting a 
Smart card, which is a non-PC card, to the connector 110 or 
111. 

0026. The computer 200 includes a chipset 101, a host 
CPU 102, a memory 103, a hard disk (HDD) 104, provided 
around the chipset 101, and a PC-card controller 150. 
0027. The PC-card controller 150 includes a first con 
troller 152 and a second controller 157 respectively associ 
ated with the two PC-card connectors 110 and 111, and has 
a PCI interface 151. 

0028. The first and second controllers 152 and 157 are 
configured identically to each other, So that description will 
be directed only to the configuration of the first controller 
152, with reference numerals of the corresponding parts of 
the second controller 157 in parentheses. 
0029. A card detector 154 (159) outputs information of a 
card connected to the connector 110 (111) to a PC-card 
controlling device 153 (158). 
0.030. When a smart card 130 is connected via the passive 
adapter 120, the card detector 54 (59) outputs a high-level 
Smart-card enable signal SCEN1 (SCEN2) to a multiplexer 
(MUX) 156 (161). 
0031) On the other hand, when a PC card 140 is con 
nected, the card detector 154 (159) outputs a low-level 
Smart-card enable signal SCEN1 (SCEN2) to the multi 
plexer 156 (161). 
0032) The multiplexer 156 (161) makes the smart-card 
controller 155 (160) to act between the smart card 130 and 
the PC-card controller 153 (158) when a high-level Smart 
card enable signal SCEN1 (SCEN2) is being input, while 
connecting the PC card 140 to the PC-card controller 153 
(158) when a low-level Smart-card enable signal SCEN1 
(SCEN2) is being input. 
0.033 According to a survey of actual usage of notebook 
computers having two PC-card connectors, two Smart cards 
are Seldom used Simultaneously, and typical usage is Such 
that a Smart card for personal identification is connected to 
one of the two PC-card connectors and a wireless LAN card 
or a modem card is connected to the other PC-card connec 
tor. In this type of usage, the card detector (154 or 159) and 
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the Smart-card controller (155 or 160) provided in one of the 
controllers (152 or 157) are seldom used and are not so 
useful. 

0034). However, if the card detector (154 or 159) and the 
Smart-card controller (155 or 160) are provided only in one 
of the first and second controllers 152 and 157, there is a 
case that a PC card already is connected to a connector 
asSociated with a Smart-card controller when a Smart card is 
to be used. In that case, use of the PC card must once be 
stopped and the PC card must be replaced to the other 
connector, resulting in inconvenience. 

SUMMARY 

0035. This patent application describes a novel card 
recognition System for recognizing Standard card and non 
Standard card. In one example, the card recognition System 
includes a computer having a card controller for exchanging 
data with a Standard card that is compliant with a Standard 
and a non-standard card that is not compliant with the 
Standard, and an active card adapter for connecting the 
non-Standard card to the computer So that the non-Standard 
card is recognized. The active card adapter includes a data 
converter having an input/output controller for the non 
Standard card and converting data of the non-Standard card 
into data for the Standard card, and an interface having an 
input/output controller for the Standard card and connected 
to the data converter via a dedicated transmission path. 
0036) The above-mentioned data converter or the inter 
face further comprises a circuit for converting number of 
bits of data output from the data converter into number of 
bits of data for a Standard card. 

0037. The above-mentioned data converter further com 
prises a timing controller that independently controls timing 
of outputting a signal in response to a request from the 
computer. 

0038. The above-mentioned standard includes PCMCIA 
PC Card Standard, and the non-standard card includes a 
Smart card. 

0039. This patent application describes another novel 
card recognition System for recognizing Standard card and 
non-Standard card. In one example, the card recognition 
System includes computer having a card controller for 
eXchanging data with a Standard card that is compliant with 
a Standard and a non-Standard card that is not compliant with 
the Standard, and a passive card adapter for connecting the 
non-Standard card to the computer So that the non-Standard 
card is recognized. The card controller includes a data 
converter having an input/output controller for the non 
Standard card and converting data of the non-Standard card 
into data for the Standard card, and an interface having an 
input/output controller for the Standard card and connected 
to the data converter via a dedicated transmission path. 
0040. The above-mentioned data converter or the inter 
face comprises a circuit for converting number of bits of data 
output from the data converter into number of bits of data for 
a Standard card. 

0041. The above-mentioned data converter further com 
prises a timing controller that independently-controls timing 
of outputting a signal in response to a request from the 
computer. 
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0042. The above-mentioned data converter further com 
prises a buffer memory capable of Storing an amount of data 
that is output from the non-standard card at one transmis 
Sion. 

0043. The above-mentioned standard includes PCMCIA 
PC Card Standard, and the non-standard card includes a 
Smart card. 

0044) This patent application describes another novel 
card recognition System for recognizing Standard card and 
non-Standard card. In one example, the card recognition 
System includes; at least two Sets of card management 
Systems, each Set of the card management Systems includes 
a card connector for connecting one of a Standard card and 
non-Standard card, a first controller configured to control the 
Standard card, a first multiplexer arranged between the card 
connector and the first controller and configured to multiplex 
Signals from the one of the Standard card and the non 
Standard card connected to the card connector, a card detec 
tor configured to detect the one of the Standard card and the 
non-Standard card connected to the card connector; a Second 
controller connected to the first multiplexer of each of the at 
least two sets of card management Systems and configured 
to control the non-Standard card; and a Second multiplexer 
connected to the Second controller and the first controller of 
each of the at least two sets of card management Systems. 
The first multiplexer and the card detector of each of the at 
least two sets of card management Systems, the Second 
controller, and the Second multiplexer form a job assignment 
controller configured to cause the Second controller to 
intervene between the first controller and a card connector 
and to prohibit assignment of the Second controller to other 
card connectors when the non-Standard card is connected 
directly or indirectly via an adaptor to one of the card 
connectors of the at least two Sets of card management 
Systems. 

004.5 The above-mentioned card detector does not per 
form a detection of a non-Standard card at other card 
connectors when the non-Standard card is detected at a 
COnnectOr. 

0046) The above-mentioned standard is PCMCIA PC 
Card Standard, and the non-standard card includes a Smart 
card. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0047 FIG. 1 is an exemplary diagram showing a con 
figuration of a card recognition System according to a first 
embodiment of the present invention; 
0.048 FIG. 2 is an exemplary diagram showing a con 
figuration of a PC-card interface; 
0049 FIG. 3 is an exemplary diagram showing a con 
figuration of an address decoder; 
0050 FIG. 4 is an exemplary diagram showing a con 
figuration of a Smart-card controller; 
0051 FIG. 5 is an exemplary diagram showing a con 
figuration of a card recognition System according to another 
embodiment of the present invention; 
0.052 FIG. 6 is an exemplary diagram showing a con 
figuration of a Smart-card controller included in a card 
recognition System according to another embodiment of the 
present invention; 
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0053 FIG. 7 is an exemplary diagram showing a con 
figuration of an I/O controller; 
0054 FIG. 8 is an exemplary timing chart of an activa 
tion process that is executed when a Smart card is connected; 
0055 FIG. 9 is an exemplary diagram showing a con 
figuration of a card recognition System according to another 
embodiment of the present invention; 
0056 FIG. 10 is an exemplary diagram showing a con 
figuration of a card detector; 
0057 FIG. 11 is an exemplary diagram showing a con 
figuration of a conventional card recognition System; and 
0058 FIG. 12 is an exemplary diagram showing a con 
figuration of another conventional card recognition System. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

0059. In describing preferred embodiments illustrated in 
the drawings, Specific terminology is employed for the Sake 
of clarity. However, the disclosure of the present patent 
Specification is not intended to be limited to the Specific 
terminology So Selected and it is to be understood that each 
Specific element includes all technical equivalents that oper 
ate in a similar manner. 

0060 Referring now to the drawings, wherein like ref 
erence numerals designate identical or corresponding parts 
throughout the several views, and more particularly to FIG. 
1 thereof, an exemplary card recognition System for recog 
nizing a non-Standard card according to an exemplary 
embodiment is described. 

0061 FIG. 1 shows a card recognition system S1 accord 
ing to an exemplary embodiment of the present invention. 
The card recognition System S1 includes an active adapter 
50 including a converter C1. The converter C allows a 
non-PCMIA-standard card, for example, a Smart card having 
a connector of a different shape, to be recognized as a 
PCMCIA-standard card. A non-PCMCIA-standard card will 
hereinafter be referred to as an irregular card or a non-PC 
card when appropriate, while a PCMCIA-standard card will 
hereinafter be referred to as a standard card or a PC card 
when appropriate. The converter C1 differs from the con 
ventional converter C2 shown in FIG. 11 in that an 
improved PC card interface 51 is provided instead of the 
interface 11, the CPU 12, the RAM 13, and the ROM 14. 
0062) Of the components of the converter C1, parts 
corresponding to those of the conventional converter C2, 
described with reference to FIG. 11, are designated by the 
Same reference numerals. Description will first be directed to 
the overall configuration of the card recognition System S1, 
and then to a specific configuration and operation of the 
converter C1. 

0063 A computer 3 includes a chipset 4 having a PCI bus 
B1, a CPU 5 that is connected to the chipset 4, a memory 6, 
a hard disk 7, and a PC-card controller 8 for recognizing a 
PCMCIA-compliant PC card (i.e., a standard card). The 
computer 3 also has a PC-card connector 2 that is connected 
to the PC-card controller 8. 

0064. The active adapter 50 for a smart card, which is an 
irregular card, has a contact connector 16 associated with a 
contact terminal Surface 1a of a Smart card 1, and a female 
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connector 10b associated with a PC-card male connector 2 
of the computer 3. In the active adapter 50, the converter C1 
is disposed between the contact connector 16 and the female 
connector 10b, and it converts data output from the Smart 
card 1 into data for a PC card and outputs the data to the 
computer Side. 

0065. The converter C1 includes a smart-card controller 
15 corresponding to the one provided in the conventional 
converter C2, and an improved PC-card interface 51 that is 
connected to the Smart-card controller 15 via a bus B2 
Serving as a dedicated transmission path. 
0066. The smart-card controller 15 includes an FIFO unit 
15a that functions as a buffer memory for absorbing differ 
ence in data processing Speed between the Smart card 1 and 
a PC card. 

0067. The PC-card interface 51 converts data output from 
the Smart-card controller 15 into standard data for a PC card. 
The Standard for the data usually defines a data format Such 
as distinction between Serial and parallel, the number of bits 
of data, and So forth. 

0068. As will be described later in detail, in the PC-card 
interface 51, the number of bits of data is adjusted by a 
Special circuit referred to as a signal converter 54. 
0069 FIG. 2 is an exemplary diagram showing a con 
figuration of the PC-card interface 51. 
0070 The PC-card interface 51 includes an interrupt 
Signal-conversion inverter 52, an address decoder 53, and a 
signal converter 54. 
0071. The address decoder 53 generates control signals 
SCCRENO) to 7 that are used by the Smart-card controller 
15. 

0.072 The signal converter 54 changes the number of bits 
of the Smart-card data, having been converted into PC-card 
data in the Smart-card controller 15, into a number of bits for 
PC-card data. 

0073. The interrupt-signal-conversion inverter 52 inverts 
a high-active interrupt signal SCCINT that is output by the 
Smart-card controller 15 toward the host CPU 5 of the 
computer 3 when the Smart card 1 is connected, and outputs 
as a low-active signal RDY/INTit. 
0074. Hereinafter, a “if” symbol attached at the end of the 
name of a signal indicates that the Signal is low active. 
0075. The address decoder 53 includes eight registers 
having predetermined addresses assigned thereto. When the 
value of 26-bit address data A25:0 transferred from the 
computer 3 coincides with one of the addresses assigned to 
the eight registers, among the register enable signals 
SCCREN 0 to 7 that serve as control signals, the address 
decoder 53 Switches a signal associated with the register 
having the address coinciding with the value of the address 
data A25:0 to high level, thereby specifying an address bus 
of the PC-card bus. 

0.076 FIG. 3 is an exemplary diagram showing a con 
figuration of the address decoder 53. 

0077. As illustrated in FIG. 3, the address decoder 
includes eight registers 53a to 53h and eight EXOR gates 53i 
to 53p. 
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0078. The registers 53a to 53h respectively store prede 
termined eight types of data each consisting of 26 bits. 
007.9 The EXOR gates 53i to 53p respectively calculate 
exclusive-OR (EXOR) between the 26-bit data stored in the 
registers 53a to 53h and the address data A25:01, and output 
the results as register enable signals SCCREN 0 to 7). 
0080 When the address data A25:0 coincides with data 
stored in one of the eight registers 53a to 53h, the address 
decoder 53, configured as described above, Switches a 
relevant one of the register enable signals SCCREN 0 to 
7 to high level, and outputs the Signal. 
0081 Referring back to FIG. 2, the signal converter 54 
includes two OR gates 55 and 56, eight bi-directional gates 
570 to 577), and eight uni-directional gates 578 to 
5715). 
0082) Each of the eight bi-directional gates 57n) (where 
n is an integer from 0 to 7) is formed by a parallel connection 
of a tri-state buffer 57n A and a tri-state buffer 57n) B. 
0083) The tri-state buffer 57n) A passes bit data SCPUD 
In from the Smart-card side to the computer side when a 
low-level Signal is input. 
0084 Conversely, the tri-state buffer 57n) B passes bit 
data DIn from the computer side to the Smart-card Side 
when a high-level Signal is input. 

0085. The eight uni-directional gates 57m (where m is 
an integer from 8 to 15) are tri-state buffers that output “0”s 
to the computer Side as upper eight bits of 16-bit data 
D15:0 when a low-level signal is input. 
0086) The OR gate 55 outputs a low-level write enable 
signal SCPURW# when both a write enable signal WEH and 
a chip enable signal CEit output from the PC-card controller 
8 of the computer 3 in compliance with PCMCIA are 
Switched to a low level. 

0087. When the signal WEiE or CEH is switched to a high 
level, the OR gate 55 outputs a high-level data read enable 
signal SCPURW#. 

0088. When both the chip enable signal CEH and an 
output enable signal OEi are at low level, the OR gate 56 
outputs low-level Signals to the eight bi-directional gates 
570 to 577 and the eight uni-directional gates 578 to 
5715). 
0089. Thus, the 8-bit data SCPUD7:0 from the smart 
card side is converted into 16-bit data D15:0), which is 
output toward the computer 3. 

0090 When the signal CE# or OE# is switched to a high 
level, the OR gate 56 outputs high-level signals to the eight 
bi-directional gates 570 to 577 and the eight uni-direc 
tional gates 578 to 5715). 

0091. In this case, of the 16-bit data D15:0) from the 
computer 3, the upper eight bits are deleted, and the remain 
ing 8-bit data is output toward the Smart card 1 as SCPUD 
7:0). 
0092. The improved PC-card interface 51 allows efficient 
eXchange of data between the Smart card 1 and the computer 
3 by the operation of the signal converter 54 without using 
registers or the like. 
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0.093 FIG. 4 is an exemplary diagram showing a con 
figuration of the Smart-card controller 15. 
0094) The smart-card controller 15 includes an SCB 
controller 20, an FIFO unit 15a, an RX/ATR controller 22, 
a TX controller 23, a card detector 24, and an I/O controller 
25. 

0.095 The configuration of the Smart-card controller 15 is 
the same as that of the Smart-card controller included in the 
converter C2 of the active adapter 10 in the conventional 
card recognition system shown in FIG. 11. Thus, it suffices 
here to Simply describe that signals output from the above 
described PC-card interface 51 are input to and processed by 
the Smart-card controller 15. 

0096) The card detector 24 receives input of an SC CD# 
Signal indicating whether the Smart card 1 is connected to the 
contact connector 16. When the SC CD# signal is at low 
level, the card detector 24 notifies the SCB controller 20 that 
a Smart card has been detected. Furthermore, the card 
detector 24 outputs an SC PWR signal that allows supply of 
power to the Smart card 1 to a power Source (not shown). 
0097 As will be described later, the I/O controller 25 
outputs a reset signal SC RST for the Smart card 1 according 
to an instruction from the SCB controller 20. Furthermore, 
the I/O controller 25 exchanges an I/O signal SC I/O and a 
clock signal SC CLK with the Smart card 1. 
0098. The RX/ATR controller 22 receives data from the 
I/O controller 25 bit by bit, converts the data into parallel 
data of eight bits, and outputs the parallel data to the FIFO 
unit 15a. Furthermore, the RX/ATR controller 22 determines 
an initial elementary time unit (ETU) (i.e., a bit transmission 
time) that specifies the number of clock cycles needed to 
transmit 1-bit data based on an answer to reset (ATR) (i.e., 
initial response information) received from the Smart card 1 
at the time of an initial connection. 

0099] The TX controller 23 converts 8-bit data from the 
FIFO unit 15a into bit-by-bit serial data, and outputs the 
serial data to the I/O controller 25. The TX controller 23 is 
also connected to the SCB controller 20. 

0100. The FIFO unit 15a functions as a buffer memory 
that absorbs difference in data processing Speed between the 
Smart card 1 and a PC card. The FIFO unit 15a includes 
eight FIFOS (corresponding to eight words) each capable of 
Storing 8-bit data. 
0101 The FIFO unit 15a outputs 8-bit data input from the 
RX/ATR controller 22 to a data bus referred to as an SCBDB 
(not shown), and outputs 8-bit data input from the SCBDB 
and stored in one of the eight FIFOs to the TX controller 23. 
The SCBDB is also connected to the SCB controller 20. 

0102) As described above, in the card recognition system 
according to an exemplary embodiment, the configuration of 
a converter included in an active adapter is considerably 
Simplified, and fully eliminates a register and the like that 
cause delay of data processing (i.e., the RAM 13 that 
functions as a work memory, and the register 11a of the PC 
card interface 11, included in the conventional converter C2 
shown in FIG. 11). 
0103) Thus, in addition to the advantages of using a 
Special circuit to implement the functions that are imple 
mented in Software with the CPU 12 in the conventional 
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converter C2 shown in FIG. 11, processing speed is further 
increased, and compact design is allowed due to the absence 
of the register and the like. 

0104 Furthermore, since a flash ROM (or an EEPROM) 
is eliminated from the conventional converter C2 shown in 
FIG. 11, the converter C1 can be manufactured together 
with other processing units. This Serves to improve the 
efficiency of manufacturing. 
0105. Although the card recognition system S1 according 
to the above-described exemplary embodiment includes the 
improved converter C1 in the active adapter 50, a card 
recognition System according to the present invention is not 
limited to one including the active adapter 50, and may 
include a passive adapter instead. In that case, the improved 
converter C1 is included in a computer. 
0106 Hereinafter, another exemplary embodiment will 
be explained. FIG. 5 is an exemplary diagram showing a 
configuration of a card recognition System S2 according to 
another exemplary embodiment of the present invention. 
The card recognition System S2 includes a passive adapter 
80. 

0107 The passive adapter 80 is of a known type that 
internally translates the pin assignment of a Smart card 1 into 
that of a PC card. The passive adapter 80 has a contact 
connector 80a associated with a contact terminal Surface la 
of the Smart card 1, and a female connector 80b for a PC 
card. 

0108. A computer 9 includes a chipset 4 having a PCI bus 
B1, a CPU 5 that is connected to the chipset 4, a hard disk 
7, and a PC-card controller 70 for recognizing a PCMCIA 
compliant PC card. The computer 9 also has a PC-card 
connector 2 that is connected to the PC-card controller 70. 

0109) Now, a configuration of the PC card controller 70 
will be described. APC-card detector 71 determines whether 
the connector 2 is connected to a PCMCIA-compliant PC 
card or the passive adapter 80 for a smart card. 

0110. A multiplexer 74 Switches the bus based on a result 
of detection by the PC-card detector 71. 
0111 When the connector 2 is connected to a PC card, the 
multiplexer 74 connects the PC-card controlling device 72 
with the connector 2. 

0.112. On the other hand, when the connector 2 is con 
nected to the passive adapter 80 for a smart card, the 
multiplexer 74 connects the connector 2 with the converter 
C1. 

0113. The converter C1 is connected to the PC-card 
controlling device 72. That is, when the passive adapter 80 
for a Smart card is connected to the connector 2, the 
converter C1 intermediates between the connector 2 and the 
PC-card controlling device 72 to convert data from the Smart 
card 1 into data for a PCMCIA-compliant PC card, and 
outputs resulting data to the PC-card controlling device 72. 
The output of the PC-card controlling device 72 is trans 
ferred to the chipset 4 via a PCI interface 73 and the PCI bus 
B1. 

0114 Apower Switch 76 Supplies a power supply voltage 
Vcc to a card connected via the connector 2 when a 
high-level PWR signal or SC PWR signal is output from the 
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PC-card controlling device 72 or the converter C1. The 
power switch 76 is driven by a signal from an OR gate 75. 
0115 Also in the card recognition system including the 
passive adapter 80, since the improved converter C1 is 
included in the computer 9, the Scale of circuitry is reduced, 
and the efficiency of data transmission in the converter is 
improved. 

0116. By using the above-mentioned improved converter 
C1, the CPU, ROM, and RAM included in the conventional 
converter C2 shown in FIG. 11 are eliminated, so that the 
Scale of circuitry is reduced. As a result, the computer 3 is 
in charge of controlling timing relating to Signal output. 

0117. However, if the host CPU 5 is a multi-task CPU 
that is capable of concurrently processing a plurality of jobs, 
it is difficult to Strictly control timing when an application 
that requires high processing capability (i.e., an application 
that is heavy) is being executed or when a large number of 
applications is simultaneously running. 

0118 For example, it is difficult to strictly control timing 
of reading and writing data, timing of a reset period, and So 
forth. 

0119) As a result, it is difficult to constantly satisfy the 
EMV standard that a reset period must be a period in which 
a clock Signal at a frequency of approximately 4 MHZ cycles 
40,000 to 45,000 times (approximately 10 ms to 11.25 ms). 
0120 Hereinafter, another exemplary embodiment of the 
present invention, which is an improvement of the converter 
C1 used in the card recognition Systems S1 and S2 according 
to the above-mentioned embodiments will be described. 

0121. As shown in FIG. 6, a smart-card controller 60 is 
provided instead of the Smart-card controller 15 in the 
converter C1. As shown in FIG. 6, the Smart-card controller 
60 includes a large-capacity FIFO unit 61 that functions as 
a buffer memory, and an I/O controller 62 including a reset 
controller 66 that independently operates as a timing con 
troller. 

0122) This allows data to be reliably read from and 
written to the Smart card 1. Also, a reset period can be 
controlled Strictly, i.e., a reset period can be controlled So as 
to satisfy the EMV standard. Furthermore, various timing 
control operations are allowed by changing Setting of the 
reset controller 66 (i.e., setting values of a register 68 
described later) from the host CPU 5. 
0123 FIG. 6 is a exemplary diagram showing a configu 
ration of the improved Smart-card controller 60. Parts cor 
responding to those in the Smart-card controller 15 are 
designated by the same reference numerals. 

0.124. As described above, in contrast to the Smart-card 
controller 15, the Smart-card controller 60 includes the FIFO 
UNIT 61 capable of storing a large number of words (260 
words), and the I/O controller 62 including the reset con 
troller 66. 

0125 First, the FIFO unit 61 capable of storing 260 
words will be described. The FIFO unit 15a of the Smart 
card controller 15 shown in FIG. 4 is only capable of storing 
eight words of 8-bit data. According to the Smart card 
protocol, data up to 260 bytes at maximum is continuously 
Sent and received as block data. 
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0.126 For example, when the rate of receiving data by the 
host CPU 5 is lower than the rate of data output from the 
Smart card 1, the FIFO unit 15a overflows (i.e., a buffer 
overflow occurs), So that received data cannot be read 
correctly. 

0127. On the other hand, when the rate of receiving data 
from the FIFO unit 15a by the Smart card 1 is higher than the 
rate of writing data from the host CPU 5 to the FIFO unit 
15a, data is transmitted to the Smart card 1 intermittently, So 
that the Smart card 1 incorrectly recognizes the amount of 
block data. 

0128. Accordingly, instead of the FIFO unit 15a, the 
large-capacity FIFO unit 61 capable of Storing as much data 
as 260 words of 8-bit data, which is equivalent to the 
maximum number of bytes that can be transferred at one 
time from the Smart card 1, is provided. Thus, it is possible 
to read data from or write data to the Smart card 1 or the 
computer 9 after completion of writing data to the FIFO 
UNIT 61, and overcome the problem described above. 
0129. Next, the I/O controller 62 including the reset 
controller 66 will be described. 

0.130 FIG. 7 is an exemplary diagram showing the 
configuration of the I/O controller 62. 
0131 AS compared with the conventional I/O controller 
25 shown in FIG. 4, the I/O controller 62 additionally 
includes an AND gate 65 and the reset controller 66. Parts 
not relating to controlling reset are not shown. 
0.132. A latch circuit 63, implemented by a flip-flop, has 
a data input terminal that receives input of a high-level 
Signal (e.g., a power Supply Voltage Vcc). When a reset 
output enable signal SCRSTOEii is Switched to a low level, 
a uni-directional gate (tri-state buffer) 64 is turned on, 
whereby a high-level signal output from the latch circuit 63 
is output to the Smart card 1 as a reset signal SC RST. The 
latch circuit 63 also has a timing-signal input terminal that 
receives input of a reset clear signal SCRSTCLRif. The reset 
clear signal SCRSTCLRif makes the output of the latch 
circuit 63 to be switched back to high level after a reset. 
0133. The reset controller 66 includes a 16-bit counter 
67, a register 68, and a comparator 69. 
0134) The 16-bit counter 67 starts counting upon receiv 
ing input of a low-level signal ACTEND# indicating 
completion of an activation process, output from the SCB 
controller 20. 

0135) The register 68 holds a 16-bit count value. 
0.136 The comparator 69 compares a count value output 
from the counter 67 with a count value held by the register 
68, and outputs a low-level reset end signal RSTEND when 
these count values coincide with each other. 

0137 Upon receiving input of the signal ACTEND# 
indicating completion of the activation process from the host 
CPU 5, the above-described reset controller 66 counts a 
predetermined number of clock cycles (e.g., 41,000), and 
outputs a low-level reset end signal RSTEND to complete a 
reset period. 
0138. The reset end signal RSTEND output from the 
comparator 69 of the reset controller 66 is input to one signal 
input terminal of the two-input AND gate 65. The other 
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signal input terminal-of the AND gate 65 receives input of 
a reset-set signal SCRSTSETH, which is input to an I/O 
controller in the case of conventional art. 

0.139. In the arrangement described above, when one of 
the reset-set signal SCRSTSETH and the reset end signal 
RSTEND becomes a low level, the AND gate 65 resets the 
latch circuit 63 having maintained the reset Signal at low 
level. 

0140. By allowing the setting value in the 16-bit register 
68 of the reset controller 66 to be changed from the host 
CPU 5, it is possible to change Setting So that a reset period 
Satisfies a standard other than the EMV standard, for 
example, a reset period not longer than 40,000 clock cycles 
according to ISO 7816. 
0141 FIG. 8 is an exemplary timing chart showing an 
activation process that is executed at first by the Smart-card 
controller 60 when the Smart card 1 is connected, and also 
showing a reset period. 

0142. When an SC DC# signal is switched to low level, 
the card detector 24 detects that the Smart card 1 is con 
nected to the contact connector 16 (or the contact connector 
80a in the case of the passive adapter 80) prior to timing T1, 
and notifies the SCB controller 20 of that effect. 

0143. The SCB controller 20 outputs a high-level inter 
rupt signal SCCINT to the host CPU 5. The interrupt signal 
SCCINT is inverted by the PC-card interface 51, and the 
resulting PC-card interrupt signal RDY/INTH is sent to the 
PC-card controller 8, the chipset 4, and the host CPU 5. 
0144. Upon receiving the low-level interrupt signal 
RDY/INT#, the host CPU 5 executes the following activa 
tion proceSS in order to start communication with the Smart 
card 1. 

0145) First, at timing T1, the host CPU 5 controls the I/O 
controller 62 via the PC-card interface 51 and the SCB 
controller 20 in the Smart-card controller 15, thereby switch 
ing the SC RST, SC CLK, and SC I/O terminals from 
high-impedance to low level. 
0146 Since a pull-up resistor required by the standard is 
connected between the Smart-card controller 15 and the 
Smart card 1, the SC I/O terminal is at high level even in 
high-impedance State. 

0147 At timing T2, the host CPU 5 controls the card 
detector 24 via the PC-card interface 51 and the SCB 
controller 20 in the Smart-card controller 15, thereby switch 
ing the SC PWR terminal to high level. 
0148 Accordingly, a card power switch (refer to the 
switch 76 in FIG.5) is turned on to start power supply to the 
SC VCC terminal. 
0149. At timing T3, the host CPU 5 controls the I/O 
controller 62 via the PC-card interface 51 and the SCB 
controller 20 in the Smart-card controller 15, thereby switch 
ing the SC I/O terminal to high-impedance state, whereby 
reception mode is entered. 
0150. At timing T4, the host CPU 5 controls the I/O 
controller 62 via the PC-card interface 51 and the SCB 
controller 20 in the Smart-card controller 15, thereby starting 
supply of clock signals from the SC CLK terminal. This 
concludes the activation process. 
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0151. In response to the output of the clock signals, the 
SCB controller 20 outputs an activation completion signal 
ACTENDi to the reset controller 66. 

0152. Upon receiving the low-level activation comple 
tion signal ACTEND#, the reset controller 66 Switches the 
SC RST terminal to high level at timing T5 after elapse of 
a predetermined reset period, thereby ending the reset 
period. 

0153. The host CPU 5 waits to receive an ATR signal 
(initial response Signal) from the Smart card 1 via the I/O 
controller 62 and other parts. 
0154 As described above, since the I/O controller 62 
includes the reset controller 66 that operates independently 
as a timing controller, the problem that Strict timing control 
of output signals is inhibited by the improved converter C1 
is solved. 

O155 Hereinafter, another exemplary embodiment of the 
present invention will be described. 
0156 FIG. 9 is an exemplary diagram showing the 
configuration of a card recognition System S3 according to 
another exemplary embodiment of the present invention. In 
FIG. 9, parts corresponding to those of the conventional 
card recognition system S5 shown in FIG. 12 are designated 
by the same reference numerals. 
O157 The card recognition system S3 has two PC-card 
connectors 110 and 111. The card recognition system S3 also 
includes a computer 100 including a PC-card controller 170, 
and a passive adapter 120 for connecting a smart card 130 
to the PC-card connector 110 or 111. 

0158. The computer 100 includes a chipset 101, a host 
CPU 102, a memory 103, a hard disk (HDD) 104, and the 
PC-card controller 170 provided around the chipset 101. 

0159. The PC card controller 170 includes a first con 
troller 171 and a second controller 173 respectively associ 
ated with the two PC-card connectors 110 and 111, a shared 
multiplexer 175, a smart-card controller 155, and a PCI 
interface 151. 

0160 The first controller 171 and the second controller 
173 are configured identically to each other except in that a 
Smart-card enable Signal SCEN2, which is an internal Signal 
of the Second controller 173, is input to a Selection-signal 
input terminal S of the shared multiplexer 175. 

0.161 Now, description will be directed to the first con 
troller 171, with reference numerals of the corresponding 
parts of the second controller 173 in parentheses. 

0162 Acard detector 172 (174) outputs information of a 
card connected to the connector 110 (111) to a PC-card 
controlling device 153 (158). 
0163) When a PC card 140 is connected, the card detector 
172 (174) outputs a low-level Smart-card enable signal 
SCEN1 (SCEN2) to a multiplexer 156 (161) and the card 
detector 174 (172) of the other controller 173 (171). 
0164. When the Smart card 130 is connected via the 
passive adapter 120, the card detector 172 (174) outputs a 
high-level Smart-card enable signal SCEN1 (SCEN2) to the 
multiplexer 156 (161) and the card detector 174 (172) of the 
other controller 173 (171). 
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0.165. In response to input of a high-level signal SCEN2 
(SCEN1), the card detector 172 (174) stops the function of 
detecting a Smart card. 
0166 When a low-level Smart-card enable signal SCEN1 
(SCEN2) is being input to the Selection-signal input terminal 
S, the multiplexer 156 (161) connects the PC card control 
ling device 153 (158) and the PC card 140 connected to the 
connector 110 (111). 
0167 On the other hand, when a high-level Smart-card 
enable signal SCEN1 (SCEN2) is being input to the selec 
tion-signal input terminal S, the multiplexer 156 (161) 
connects the Smart-card controller 155 and the Smart card 
130 connected via the passive adapter 120. 
0168 The selection-signal input terminal S of the shared 
multiplexer 175 receives input of a Smart-card enable signal 
SCEN2 output from the card detector 174 of the second 
controller 173. 

0169. When the Smart-card enable signal SCEN2 is at 
low level, the shared multiplexer 175 connects the Smart 
card controller 155 and the PC-card controlling device 153. 
0170. On the other hand, when the Smart-card enable 
signal SCEN2 is at high level, the shared multiplexer 175 
connects the Smart-card controller 155 and the PC-card 
controlling device 158. 
0171 With the arrangement described above, although 
only one Smart-card controller 155 is provided, the Smart 
card 130 can be connected to either one of the two PC-card 
connectors 110 and 111. The other connector can be con 
nected only to a PC card. 
0172 More specifically, when the non-compliant Smart 
card 130 is connected to one of the two connectors 110 and 
111 via the passive adapter 120, the card detectors 172 and 
174, the three multiplexers 156, 161, and 175, and the 
Smart-card controller 155 make the Smart-card controller 
155, functioning as a data converter, to act between the 
connector 110 or 111 connected to the Smart card 130 and the 
PC-card controlling device 153 or 158, functioning as a 
Standard card controller, and prohibit assignment of the 
Smart-card controller 155 to the other one of the two 
connectors 110 and 111. 

0173. In the above-described situation, a combination of 
a Specific card detector, a specific multiplexer, and a specific 
Standard card controller is assigned to a specific connector 
provided to the card recognition System. 

0174 As described above, the card detectors 172 and 174 
are configured Substantially Same. 
0175 Now, the configuration of the card detector 172 will 
be described with reference to FIG. 10. 

0176) The card detector 172 includes a combination 
detecting circuit 176, a chattering preventing circuit 177, a 
card-detection controller 178, and a switching circuit 185. 
0177 AS enclosed by a dotted line, the conventional card 
detector 154 shown in FIG. 12 is formed by the combination 
detecting circuit 176, the chattering preventing circuit 177, 
and the card-detection controller 178. 

0178 When a PCMCIA-standard card is connected to the 
PC-card connector 110, CD1#and CD2# are Switched to low 
level. CD1# and CD2# are input to the card-detection 
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controller 178 via the chattering preventing circuit 177 that 
prevents incorrect detection of a card. 
0179 The card-detection controller 178 controls and 
modifies the values of VS1OUTif and VS2OUTit. 

0180. The combination detecting circuit 176 receives 
input of CD1#, CD2#, VS1#, and VS2# as signals for 
detecting a connected card. The combination detecting cir 
cuit 176 holds CD1#, CD2#, VS1# and VS2# when a 
high-level latch-enable signal LATEN is output from the 
card-detection controller 178, and identifies the type of a 
connected card based on changes in the States of these 
Signals. 

0181 Based on the values of these signals identified, the 
combination detecting circuit 176 Switches to high level one 
of a PCMCIA-compliant-16-bit-card enable signal 
CARD16EN, a PCMCIA-compliant-32-bit-card enable sig 
nal CARD32EN, a smart-card enable signal SCENO, and a 
NOTAC0 indicating that a card of an unknown type is 
connected. 

0.182) Of the four signals output from the combination 
detecting circuit 176, the 16-bit-card enable signal 
CARD16EN and the 32-bit-card enable signal CARD32EN 
are directly output to the PC-card controlling device 153 
(FIG. 9), and the Smart-card enable signal SCENO and the 
signal NOTAC0 are converted by the Switching circuit 185 
into SCEN1 and NOTAC01, which are output to the PC-card 
controlling device 153 (FIG. 9). 
0183) The switching circuit 185 receives input of the 
Smart-card enable signal SCEN2 output from the card detec 
tor 174 of the other controller 173 shown in FIG. 9. 

0.184 The Switching circuit 185 includes one inverter 
179, two AND gates 180 and 181, and one OR gate 182. 
0185. One input terminal of the two-input AND gate 180 
receives input of a smart-card enable signal SCEN0, and the 
other input terminal of the two-input AND gate 180 receives 
input of a signal obtained by inverting the signal SCEN2 by 
the inverter 179. The output of the AND gate 180 serves as 
a signal SCEN1. 
0186 One signal input terminal of the two-input AND 
gate 181 receives input of the signal SCENO, and the other 
signal input terminal of the two-input AND gate 181 
receives input of the signal SCEN2. The output of the AND 
gate 181 is input to one signal input terminal of the two 
input OR gate 182. The other signal input terminal of the OR 
gate 182 receives input of the signal NOTAC0. The output 
of the OR gate 182 serves as a signal NOTAC1. 
0187. According to the Switching circuit 185 configured 
as described above, when the signal SCEN2 is at low level, 
i.e., when a Smart card is not connected to the connector 111, 
the signal SCENO and the signal NOTAC0 output from the 
combination detecting circuit 176 are directly output as 
signals SCEN1 and NOTAC1. 
0188 On the other hand, when the signal SCEN2 is at 
high level, i.e., when a Smart card is connected to the 
connector 111, if a Smart card is connected to the connector 
110 and the signal SCENO becomes a High level, since the 
Smart card already connected to the connector 111 occupies 
the Smart-card controller 155, the Switching circuit 185 
forcibly changes its decision to determine that the card is of 
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an unknown type, and outputs a low-level Signal SCEN1 and 
a high-level signal NOTAC1. 
0189 Since the assignment controller C includes the card 
detectors 172 and 174 configured as described above, a 
single Smart-card controller can be shared by two PC-card 
connectors. Accordingly, the configuration of the PC-card 
controller is simplified while allowing use of a PC card and 
a Smart card without particularly being conscious of a 
connector for using a Smart card. 
0190. Numerous additional modifications and variations 
are possible in light of the above teachings. It is therefore to 
be understood that within the Scope of the appended claims, 
the disclosure of the present invention may be practiced 
otherwise than as Specifically described herein. 
0191 This application claims priority from Japanese 
patent applications No. 2003-302789 filed on Aug. 27, 2003, 
and No. 2003-320256 filed on Sep. 11, 2003 in the Japan 
Patent Office, the entire contents of which are hereby 
incorporated by reference herein. 

1. A card recognition System, comprising: 
a computer having a card controller for exchanging data 

with a standard card that is compliant with a Standard 
and a non-standard card that is not compliant with the 
Standard; and 

an active card adapter for connecting the non-Standard 
card to the computer So that the non-standard card is 
recognized, the active card adapter comprising: 

a data converter having an input/output controller for the 
non-Standard card, and converting data of the non 
Standard card into data for the Standard card; and 

an interface having an input/output controller for the 
Standard card, and connected to the data converter via 
a dedicated transmission path. 

2. The card recognition System according to claim 1, 
wherein the data converter or the interface further comprises 
a circuit for converting a first number of bits of data output 
from the data converter into a second number of bits of data 
for a Standard card. 

3. The card recognition System according to claim 1, 
wherein the data converter further comprises a timing con 
troller that independently controls timing of outputting a 
Signal in response to a request from the computer. 

4. The card recognition System according to claim 1, 
wherein the standard includes PCMCIA PC Card Standard, 
and the non-Standard card includes a Smart card. 

5. A card recognition System, comprising: 
a computer having a card controller for exchanging data 

with a standard card that is compliant with a Standard 
and a non-standard card that is not compliant with the 
Standard; and 

a passive card adapter for connecting the non-Standard 
card to the computer So that the non-standard card is 
recognized, 

wherein the card controller comprises: 
a data converter having an input/output controller for 

the non-Standard card, and converting data of the 
non-Standard card into data for the Standard card; and 
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an interface having an input/output controller for the 
Standard card, and connected to the data converter 
via a dedicated transmission path. 

6. The card recognition System according to claim 5, 
wherein the data converter or the interface comprises a 
circuit for converting a first number of bits of data output 
from the data converter into a second number of bits of data 
for a Standard card. 

7. The card recognition System according to claim 5, 
wherein the data converter further comprises a timing con 
troller that independently controls timing of outputting a 
Signal in response to a request from the computer. 

8. The card recognition System according to claim 5, 
wherein the data converter further comprises a buffer 
memory capable of Storing an amount of data that is output 
from the non-Standard card at one transmission. 

9. The card recognition System according to claim 5, 
wherein the standard includes PCMCIA PC Card Standard, 
and the non-Standard card includes a Smart card. 

10. A card recognition System, comprising: 
at least two Sets of card management Systems, each of the 

Sets of card management Systems comprising: 

a card connector for connecting one of a Standard card 
and non-Standard card; 

a first controller configured to control the Standard card; 
a first multiplexer arranged between the card connector 

and the first controller and configured to multiplex 
Signals from the one of the Standard card and the 
non-Standard card connected to the card connector; 

a card detector configured to detect the one of the 
Standard card and the non-standard card connected to 
the card connector; 

a Second controller connected to the first multiplexer of 
each of the at least two sets of card management 
Systems and configured to control the non-Standard 
card; and 

a Second multiplexer connected to the Second controller 
and the first controller of each of the at least two sets 
of card management Systems, 

wherein the first multiplexer and the card detector of each 
of the at least two Sets of card management Systems, the 
Second controller, and the Second multiplexer form a 
job assignment controller configured to cause the Sec 
ond controller to intervene between the first controller 
and a card connector and to prohibit assignment of the 
Second controller to other card connectors when the 
non-Standard card is connected directly or indirectly via 
an adaptor to one of the card connectors of the at least 
two sets of card management Systems. 

11. The card recognition System according to claim 10, 
wherein the card detector does not perform a detection of a 
non-Standard card at other card connectors when the non 
Standard card is detected at a connector. 

12. The card recognition System according to claim 10, 
wherein the standard is PCMCIA PC Card Standard, and the 
non-Standard card includes a Smart card. 


